
PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of 
Shih-Fan WANG, et al. 
Appln.No.: 10/624,487 
Confirmation No.: Not Yet Assigned 
Filed: My 23, 2003 



Docket No: Q76671 

Group Art Unit: Not Yet Assigned 
Examiner: Not Yet Assigned 



For: POSITIVE PHOTOSENSITIVE COMPOSITION AND METHOD OF PATTERN 
FORMATION USING THE SAME 

SUBMISSION OF PRIORITY DOCUMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Submitted herewith is a certified copy of the priority document on which a claim to 
priority was made under 35 U.S.C. § 1 19. The Examiner is respectfully requested to 
acknowledge receipt of said priority document. 

Respectftill^stthmitted, 



SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 




Brett S. Sylvest 
Registration NoV 32,765 



Enclosures: Republic of China 091 133956 
Date: February 20, 2004 




raJLsi faiisi rjlsi rjisi 



-T~0 




1 Shih-Fan WANG et al. 
! Filed: July 23, 2003 

Q76671 Serial No. 10/624,487 



i (202) 293-7060 



1 of 1 




SI 



INTELLECTUAL PROPERTY OFFICE . > 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 

This is to certify that annexed is a true copy from the Records of this 
office of the application as original ly -filed which is identified hereunder : 

t If a : ug&jt "20ff2 ^ 11 j /j 21 a ^ ^ 
Application Date 



091133956 



Application No. 



A 



Applicant(s) 



r 



Director General 






r 



Issue Date 



X 



\ 




09220560800 



Serial No. 



EsTte] EsTra ETr] ETTal EsTra EsiR];[5T?a] ETfa] [sua! 5Trz3 Esuzj UTrI LsipEi 






t X 




> 


•iit ->r- 


POSITIVE-WORKING PHOTOSENSITIVE COMPOSITION AND METHOD OF PATERN 
FORMATION USING THE SAME 






1. iHHW, 

2. *J** 

3. fc-tfr* 

4. £ 






1. Shi -Fang WANG 

2. Shing-Tza Liou 

3. Shih-Jung TSAI 

4. Steve Lien-Chung Hsu 






1. t#^S 2. t#RH 3. t^RS 4. t$RB 






1 S/rtfifrjblS .&321# 

2. *f4j-iF*«.»&-.=-a.32m 

3. *r>Hr 1? «:321«i 

4. #r«r1* J3t321« 




i± % 

( 2. 

(tx) 


1. ^ffl*AiHr*t*«fsei% 






1. INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE 






1. t£&@ 


ft* A 








-ft*A 
it J& 


1. 

1 




it ^ 


l.Weng, Cheng- 1 




0424.8699TW(N);02910010;chiumeow.ptd | 1 | 



mam: 

mm : 





t X 












it ;g 


5. $;te#5l 




it ;& 
(:*-X,» 


5. Po-I Lee 




a » 


5. t$Rl 






5. #Mft5" -Bt321Sfe 




it ;S 






it ^ 
(&x) 






a « 












it ;g 

(tx) 






it ;g 
(&X) 





0424 - 8699TWF( N ) ; 029 1 00 1 0 ; ch i umeow . p t d 



* 2 I 



- m. & & a it to ' it a to ^ %n & & m At # 

In 

^ t X ^-O- ' -S- ' -C(CF 3 ) 2 - ' -C(CH 3 ) 2 - ' -CO- ' -CH 2 - ' 

-so 2 - . -so- - # x .fc — *fc# ; n ; — ; jail 

— ■ 

i&W^&m ■ POSITIVE-WORKING PHOTOSENSITIVE COMPOSITION AND 
METHOD OF PATERN FORMATION USING THE SAME) 

A positive-working photosensitive composition and 
method of patern formation using the same. The 
composition comprises a po 1 y ( i m i de-benzoxazo 1 e ) 
(PIBO) copolymer prepared from a trimellitic 
anhydride halide monomer and a 

b i s ( o-d i am i nopheno 1 ) monomer; a photosensitive 
agent; and a solvent. The PIBO copolymer is 
characterized by the following recurring unit: 
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%3t$;Wm$r (frW^&ffi : POSITIVE-WORKING PHOTOSENSITIVE COMPOSITION AND 
METHOD OF PATERN FORMATION USING THE SAME) 
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wherein X is -O-, -S-, -C(CF 3 ) 2 -, -C(CH 3 ) 2 -, -CO-, -CH 2 -, -S0 2 s 
-SO-, or a bond; and n is an integer. 
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m m ' * «■ a ^ 



i » ^^t^a^ (1) 
«■ a £ ^1 * 

# IW ^ ^ * S fiftjK- # •*) 

( poly ( imide-benzoxazole) ;PIB0) 3l M « $7 60 JE- & 

$3. & • 

# B 3 t * 

i ffl a* -f 5- It a s B IB 4* tft & # f ^ a n ^ & a si & 

IS & 3l ' ifc^^^m^ja.4Lfem.^*f^L^6^m ' fl& 0 . 1 5 ^ 
m a T g « ' »*fA£^*5/ii 
IB. ® m ft & ^ & ' fla ^ M -L © 

60 ft 9 • 

A «L ft* '14 fl& & ^ #l # A -t £ *t • -&*£teJi**«0J&*.#. 
(Polybenzoxazo le » fflf 3&PB0) 60 — JtS: 4£ ^ 4« ^ & S. S& 

(C = 0 ; car bony 1 ) ^ III ' ftU'&jr#fa'0L&.1±.2Lfa'fr%t 
*t 60 # '14 ' it # « # 60 *t f ' tfL&tb*ffi*«jti4^i6ffl 
^^##^^Jlte60'f-?-i#-±- • & ^PBO *t ***** * 
60 & * 'l± - atfSRteteA ' # Ji * M « 

^(Precursor) 60 # ^ ^ # # • K « f. & Jt 3! *fr «t 

ll^ICaU 60 ^ # * - ^> € # ¥t & a a a g] «. M 



& t *l J? %k • # ^ Ji % m 

m ± m & % _l 4a # * 

A iL £ I'J A & 



rsj /Jin. 
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3L > &WiSLW (2) 

f (Wafer Lever Packaging' ffi & WLP ) # *4 • Su m i t^B 
Bakel i te ^ s] ^ ^ ® * #'J *5,449 f 5845feRp#*jL^A.ife 

'&PBO B ft ifr & ID 4& fk # ' -fS % 31PB0 *f ^ ^ a B a >i 60 & 3r 

& $L X i& # ^ *t P°1 *E #> ^PBO ^A^f 6{jPI^t^i 

& ' a it it & m £ Ji ; pbo-pi $i & # & m ^Dow 

Chemical I] -^^ S * #<J |55,985,969M. - Hoechst 
Celanese ^ C ^ £ a * *.J *5,071,948ft« ^Toray x. ft ^ 
sU-I^^MIif'J 0 *fc fl& ' -t- it * #1 ^ HL i£ 2r ^ ' # & 

'i(benzoxazole) 60 fl£ ill ^ ft » #^ 
~ S£ fif (dianhydride) ^ j& & j& /&PB0-PI * ^ ' it* 
*L a ft & * * * It ' # * « *Mb ' j»«.5i-Jfeifc4T*^-R 
a ' i&m%Lmzn&-&^&?p ° itb ' M >i- £ 60 A ' -fc- Sfc E 

«■ IC a e H £ & /7 60 -OH 46- • 

jfc #] • a A — «• #1 ° i i& ifr 3£ #7 4b 60 -f- ft ' 

ttone-pot & Jfe A & ^ * &( 5£ 8& J©- ^ # H§ »£) * * ^ 4fe » 

#7 ^ - BM|L 60 ' ^-&#Ji&«-hiitjE.^&&3ta.^ 

«7 ' # « & jR a a # # *j - n > *&JMP-tait&.#*ra 




i » &Wi}LW (3) 

*& it i 'J $ *t & * & && &&& mm ft ' ^riffl^^^^ 

JL B « « # -t • : 
W 4L 1* Aa $t B£ 

) ^ flff * $7 ' - & jfc #J ' a >S. - #1 ° -L it * ( 3£ 81 
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n 

poIy(imide benzoxazole) 



& *X £-0- • -S- > -C(CF 3 ) 2 - - -C(CH 3 ) 2 - > -CO- - 
-CH 2 - ' -S0 2 - - -SO- ' iU'ii ;n&10£'] 10004Lg 
It • * t a2 0 -2 00ftft • 

**iflifc«fefi***^* ' -fe * m & % •] t & & & 
(££S3&fl£-§&fl£S£.) (poly(hydroxyamide-amic acid)) 
jfr m to • %Lik # » **tt(^- — -ft ***** 

*W t ' $&#;fa^¥.46"iLilLtf4 4b4fc*#&*.&Jfc • £ 
46 =. 2& Sf iS 4b #7 -T #. S H ^ & «. & *o # .60 2r ^ fa • ^ 
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i - (5) 

(inherent viscosity) %l & B fa & & • >S S Jt& * 

# m. a j& 5st & # a • itffl^-L3i^ift^***#jfe^-: 

N- f * Dtfc a§j (N-methyl pyrrol idone ;NMP) > nfcb 
(pyridine) - f$ m - — f ;S-fi&fl$(dimethyl 
for mam i de ; DMF ) ^ ifr i& ^ ^ ° ifcb M ft if ^ & * 
4Sft#TJl# ' J.5.i&aA*t^-fe-15-15lC4LBa ' 

- 5 ~ o °c ^ h - &&wftfem^%Ltfk^-m.m-&4b&j%-ffi.a%. 

4fe =- & fif & ft » ^rtffl ^«2,2- 
*(3- « 4fc-4- A * ifr) 3* *. « *E( # Pp ■ X= -C(CF 3 ) 2 -)ft 
• a Jl v% # % % % % 4b ^ A & ' 

ft 4l *h » *#^#^teffi&'te-«*ifc4ft*igtt.?.ft#.ife 
4t # * ^ ' — a fiftCdiacid d i c h 1 or i de ) ip- ft • 

*f- ~ it &( terephthal oy 1 chloride) > PJJ — m & 
(m-phthaloyl chloride)^ • T f x \ 3* U % ill tf fa ^ — & 





t Y^-O-'-S-- -C(CF 3 ) 2 - • -C(CH 3 ) 2 - ' -CO- - -CH 2 - • 
-S0 2 -i& -SO- ; 8l 

n + m&10£] 10004L&*t ' ^ t W20~200 f t • 
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i » tewatw (7) ^ 

♦ i£^J»*4t4b^ifeffi^j&;fc#li^^4t&ffitt«r3t • 3Mb 
-S. M a A - 45: >£. 1 0 0 ~ 4 5 0 °C ^ f% • h9l 3 0 0 ~ 4 0 0 °C 4l 

4L^"JSfi^7^ifefe/fe4L20~60i4"S'^tb'» alO-40 f i ^ ^ 
fcb % ik • 

si > * * m * * 
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so 2 so 2 so 2 



I 1*1 - J_jLife& ****** * 

# «*.i£g AitlS.^* l~80 « J-X 10-40 

J*3 SI - N, N- ~ f & Si m - N, N- — ¥ & f Si J© $ & % 
20-90 f t I y > tb « a40~80i*-g-^tb^^ - 
B 4£ # 3" • £• ^- S£ & ^ : ;^-;&#-t?fciflt — JL^&jfcfe 

&&jui$fo-jtmj§[ : n t& & m. m & if u m u & » ti & m 

«*■ & ' f «J - & *p ^ • a A a * *£ & # #J fifc t£ $. ^ £P 
' a # f«J — B » aAjfeAt^tt^+ta^ttjL^^jfeia 




k * — >1 



X. - (9) 

I^afl'j - f If If • _L i& ^ € 3" * -rjl 

ffl 4fe # ^ # 2r ^ > Js, 20 0 0 rpm « M>?-^3^m • _ti& 

it > ft & & # «; & # a it it & ^ * fc. ^ #7 ife *t K & 

U # $'J - #f ffl f #J # Jf^ # a 3 5 0 °C i e| . £ ^ . if. 

*4^*i*-sr^'fflXJH-<ji - % -f- jfL - f ^Kt si 1 ^ - £ 

*h ' - «l J§£ - ~ j|$ > =. & J3£ > 

JB? - E9#lJBF&&£-$g,^4& ° « 4^ % a % ^ SL Si! & it Jte. ^ 

& H & ' ^'*i&#;!r*ffi«. • J. it $-J & «t 

& - A 3£ & * « #J #.#f £ ' 7lffl^^|j| a 9 B I^t# 
*T**#9!4L-fc.iat*o£.<ffcB_tt - # «. - ft ft Jfe *. 

^ m % m 'aT»«*jat«fe^ > s& ^ ® ^ ' & «& 

^ $fc M 

(2,2-bis(3-amino-4-hydroxyphenol)hexa. fluoropropane 
; Bis-APAF) #H iChriskev^ 5) ; ^ «g X it. Sf a # ^ £ 

Aldrich Chemical ^ fj » #L ffi * * £ T « 6 0 °C $t J$ 2 4 * 
n$ » M *N- f & nth «S> S^I(NMP) ^ aft ^(pyridine) # It g 

Aldrich Chemical J. Jl # -fit # « i& *Mb • 

it fowl ^ & w ^ & ( m & m m - m & m m & #j & & 
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JL * &BftiHBfi (10) 

Bis-APAF 7. 83g (21. 4mmol) & ffc #j =. Z* I 63g 
(3 5. 9mmol ) A # & * #| 4l *3 7. 5g NMP * ^ £- t £ ^ # 
# * # • a % ^NaC 1 t >S. 1 ^ a 1.-5 t - « ® M fa 44 

3- ^ ffl s it a* 44 # ^ ^ m m tit Hfe ^ ■ <n =l sit 8f a 

4. 53g( 2. 1 5mmol ) ° # ^ *4 ^ # ^ ffl » it ^ t a 

T # # 5. ^ 0 JHP # I'J $b ffi * & £ #7 a *fc 7JC _= ± , 3. a 
3 : 2 4L*A f - =*. & £& $ - It ( 6 0 °C ; 

24hr) » flf 4f- fj 4f 4: # ^ ^ &( M & Si JK- SI J§£ Si) ifr m 
*fa • A #98. 9% • IV = 0.22dl/g • 

PIC-3 4 H ^ IKPIC-3 diazonaphthoqui none) ^ >•£ ii. 4b 
^ #7 ' -kv T A • 

od 0 





' * -£.2.0 & # r - T & ft Si (gamma- butyrolactone, 
GBL) t ' j£iii&5#m*L4ft#i&afc3j > g& j& * it * >^ # je. 
32 ^ ife pa «. - & M m & A & ^ W & n *k & V £k K 
_L • *H05t4^4tTiil*T#** ' *b «Tenco a - step * n 
i& •& m J& & 3 fim • & * a Broad band(@250-400nm)&afc 
«■ * ' ^0.625% TMAH &&&&&& • # «350 °C 1 * b$ it 
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i * &Wn.W (11) 

4f & ft m Pf- ' £&##^-fb«;?.*f«*.jfcjfe:*>ffcH ' # vJP 
PBO-P I JL3[!fr$8:ifc|&4L#tt#*&&i»#&#i*. 
(Characteristic curve) » *o ^ 1 ffl . /9f • 4p 4l 
^^(#7fe^*)^152mJ/cm 2 • «■ tb 7 7 • J-^#3^m 

& & & & W 6 a # ^ «**»Jl'$&3£#J8j« 

^llrt ' *"5r^#tr^j*t!f#|jW'«i - 0 itb * 8 ^ ^ 4* HI 




% 1 m m it & m t- w *~ sl m & & *§. & & ■ & ( Mjp 
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i. - m je 



& It ta. & fa 



V 



. - & ( s. si m - % # m <*£ ) 4l it m fa • #, * ^e. n =. sr sf 

T ?»J 4 ^ # it : 




ii 
o 

& * X jfc-O- • -S- • -C(CF 3 ) 2 - ' -C(CH 3 ) 2 - ' -CO- ' -CH 2 - ' 
-NHCO- - -S0 2 - - -SO- t 4 X ; j-Xit 

n 4r 10 *] 1000 g ; 

— & ?t f f ; ja. 

5'. *n t f* *I ft II £ 1 31 flf it JE. ^ & & fe ^ $7 ' £■ 
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to : 



H H O O 



HO' ^ ^ "OH 

Ar 



m 

1 ^^/riC ; 





£ t Y ' -S- ' -C(CF 3 ) 2 - ' -C(CH 3 ) 2 - ' -CO- ' -CH 2 - ' 

•so 2 -il-so- ; J-X 8l 

m £ Jfe ' J- m+n=10~1000 - 

7. f if J* & IS % 5 m i£ ^ JL & & & te ^ *r ' * 
t^^.(S@lJ3$-^#Pf^)^^rig#/t 'X^-C(CH 3 ) 2 - 'Ar 
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8. *»f«*#«J|affl^5^m5£4LJES*ifcjte.^4fe ' * 
tiS*(3&ttJK-*.#.H^-fe)4L#«4fct 'X^-C(CH 3 ) 2 - 'Ar 




9 . *»t***l|£BI*5^mifc4LJtS!&ifcte^4fe ' * 
t«3E(Sat«f-^.#nf«*)4Li!!|-«4fet 'm + n=10~600 - 

I ^ tb • 
f I ^ tb - 

12. *»t*r#*iftffl»i^mit4LiLa!**to^4fe • * 

t tt A * t* $J A * H IS ' 
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1 3 . *» f ff 4?- *<J |£ SI # 1 m i£ it- ^ & * ^ ^ #7 ' * 

-tofcfc.J&^10~40**"S"^fcb • 
15.^f*fr*#ll&ffi3M*/tf^^.£-2»&**B.£ fc 4fe ' * 
t « * #1 #N- f & Dft W - T * ft' ^ N, - T i 6 i 
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17. -to t n # *»J le, S *16^/9fifc4LjLS!&5fe3te.^4fe N w 
^ t t ^ #J # t ,k ^ ^40-80 f f I ^ tb ° 

18. - *«JL.^&jfcte^4fe*&;&fflflL6{!35r* ' * & ^ 

t n ^ m. : 

«-«5feia^ife#«L^$L ^ « # $«j - ffl & ; « a 

# f 'J - & #«■ ffl ^ ; *t«iE.S**''l±te^^fe^ : 
T ?«J 4 & * : 



H HO 
I . I II 




II 

gr t X • -S- • -C(CF 3 ) 2 - ' -C(CH^ 2 - < -CO 

-NHCO- . -so 2 - • -SO- • ^ Xi^-^ ; J-* .31 

n^lO^'JlOOO^^^t; 

— ^ it K #j ; a a 

— %■ #J - 

19. t tf J* * 'J £ ffl £18 3 S#fi£4L£<iL2! & to. ^ 4fe 

# HI ft >!r at ' *t«*(ffi*J8f-*#Bf'4)4LiS3r«4fe 

20. *o t It *'J £ ffl *18^/9fifc4LWiLS & £la^Jfe 




0424-8699TWF(N);02910010;chiumeow.ptd 



% 22 K 



# w $.«=.«tfifH^2,2--St(3-JK4l.-4-»4l.«d-.) - & i5 *fe 

21. t tf jf. n g ^ i s m m & *- w jl 32 $ & & ^ 

t ' X A-C(CF 3 ) 2 - - 

22 . *» t tf * *'J ' |£ 111 % 1 8 ^ m i& ^ « iL 32 A * & ^ & 
^ /& ffMH 2r ' ^ t « 3i ( S tt'jB? - ^ # ) 4l i!9r * 4fe 
& ^ T #1 4 3t * "it : 



H 



H O 



O 



HO 



OH 



m 



Ar 
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Y^-O-'-S- -C(CF 3 ) 2 - ' -C(CH 3 ) 2 - - -CO- - -CH 2 - - 

■so 2 -4-so- ; u Bl 

m ^ g 3gfc ' J_ m+n=l 0-1000 - 

2 3. t tf # H, g| ^223S/9fi£4L«jL^^ifcte^4fc 

# IB # ar ' *t«*(ffittJK-*.#nf-fe)4L^irjis4fc . 

#«^tft=.«taf|L - 4t ( # - j=- fi H ifi « 

24. ^ t III- *tf ft S £22 J%fft$iLZ-i*SLQ&jtte.&4fo 
t ' X &-C(CH 3 ) 2 - • Ar * 




25. ^ f tjs- #j ft ® %22^m&^ujEm$ i jt$3-&& 

t ' X ^-C(CH 3 ) 2 - > Ar % 




26. ^**fr*#jftH#22*/tfi£4L«iL£!&&*H.^4fc 
t ' m+n=l 0-600 • 
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# m m. & 2 o - 6 o ± * ^ tb • 

28. *a t ffr 3- *'J |& E |27^^/fi|^ajL^^itfe^|5 
/fc ffl # 3r >& * + i*fc(£ttJK-:£#n^-fe)^.jfrjK4fc 
^jftfe*4LlO-40 ft I ^ fct ' • 

2 9. ^ f ft * f 'J il ® £18J*#fi£.*LJsijE.3!#&$ B .^4fc 

# # ■ 2r * ' * + tt**tt#|**IL:*ffi ' * « * s£ 



4» 




DO 




OD 




OD 





3 0. * t tf # H ® ^18^/9fiit4L«jL^*ifcjte.^^ 
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7t * t n%*>i&® M 
3i. *° .f n m £ s $ 3 o m m s& *l sl m & & *& ^ $P 

W & m #j * & ' * t *J # & te j& 4Ll 0-40 4 * 

£~ tb - 

^ & m ^ # >r * » & t « * #i #n- f & nth n * t & « 

SI - N, N- — f 4t ^ St JK - N, N- — f. & ? at J© & & 
tb • 

34. *o f * *»J & ffi ^ 33 * m i£ ^ « JL 32 & & la. ^ to 
m & M it ft IT * ' *t«*#J-»*fcfej&-^40~804fff^ 
tb • 

3 5. ^t^"*^JjfiIB^18^/^iit4L«jL^^7t&^^ 
^ S] £L «r 3" • ^ tf tf Ii#.&iT?'J#% : 

' 4f £J — * * *p ^ ; 

36. t *fr -£ #'J l£ ffl %Zb ^ m i& U SL Q & & m. & to 

* * *T JL ifc • 

37. 4* t If * #1 $e, ® ^35^mi£^«iE.^*ifc*i.^4fe 

& &m #j * & ' & tt**&flK&#j'&«ft: - - «. m - — «. 
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